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TOOL COUPLERSYSTEMI HAVING 
MULTIPLE PRESSURE SOURCES 

TECHNICAL FIELD 

0001. The present disclosure relates generally to a tool 
coupler system and, more particularly, to a tool coupler sys 
tem having multiple pressure sources. 

BACKGROUND 

0002. A tool coupler can be used to increase the function 
ality and versatility of a host machine by allowing different 
tools to be quickly and interchangeably connected to linkage 
of the machine. Tool couplers generally include a frame con 
nected to the linkage of a machine, and hooks that protrude 
from the frame. The hooks of the tool coupler engage corre 
sponding pins of a tool to thereby connect the tool to the 
linkage. To help prevent undesired disengagement of the 
hooks from the pins, tool couplers can be equipped with a 
hydraulic piston that locks the hooks in place against the pins. 
0003. In most tool coupler systems, the hydraulic piston 
associated with the tool coupler is provided with pressurized 
fluid from a pump that also provides fluid to other actuators of 
the machine (e.g., to a bucket actuator). And in order for the 
machine to function properly, the pressure of the fluid pro 
vided to the bucket actuator and to the tool coupler may need 
to be elevated to about 5,500 psi. 
0004 Although adequate for most conditions, typical tool 
coupler systems may not always operate efficiency. In par 
ticular, there may be times (e.g., when the bucket actuator is 
not being used), when a pressure reduction in the fluid flow 
provided by the pump could improve machine efficiency. 
However, because the hydraulic piston of the tool coupler 
system requires a ready Supply of pressurized fluid, it may not 
be possible to fully reduce the pressure of the pump. 
0005. The tool coupler of the present disclosure addresses 
one or more of the needs set forth above and/or other prob 
lems of the prior art. 

SUMMARY 

0006. One aspect of the present disclosure is directed to a 
tool coupler system. The tool coupler system may include a 
tool coupler having a hydraulic actuator configured to selec 
tively lock a tool to a machine. The tool coupler system may 
also include a first hydraulic pump configured to generate a 
first flow of pressurized fluid, and a second hydraulic pump 
configured to generate a second flow of pressurized fluid. The 
tool coupler system may further include a valve configured to 
selectively direct the first or second flows of pressurized fluid 
to the hydraulic actuator of the tool coupler. 
0007 Another aspect of the present disclosure is directed 
to a method of mechanically coupling a tool with linkage of a 
machine. The method may include generating a first flow of 
pressurized fluid with a first onboard pump, and generating a 
second flow of pressurized fluid with a second onboard pump. 
The method may further include selectively directing the first 
or second flows of pressurized fluid to a coupler actuator to 
lock the tool with the linkage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is a pictorial illustration of an exemplary 
disclosed machine; 
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0009 FIG. 2 is a cut-away illustration of an exemplary 
disclosed tool coupler that may be used with the machine of 
FIG. 1: 
0010 FIG. 3 is another cut-away illustration of the tool 
coupler of FIG. 2 shown in an alternative operating position; 
0011 FIG. 4 is a schematic illustration of an exemplary 
disclosed hydraulic circuit associated with the tool coupler of 
FIG. 2; and 
0012 FIG. 5 if another schematic illustration of the 
hydraulic circuit of FIG. 4 shown in an alternative operating 
position. 

DETAILED DESCRIPTION 

0013 FIG. 1 illustrates an exemplary machine 10. 
Machine 10 may be a fixed or mobile machine that performs 
Some type of operation associated with an industry, Such as 
mining, construction, farming, transportation, or any other 
industry known in the art. For example, machine 10 may bean 
earthmoving machine Such as an excavator (shown in FIG.1), 
a backhoe, a loader, or a motor grader. Machine 10 may 
include a power source 12, a tool system 14 driven by power 
Source 12, and an operator station 16 situated for manual 
control of power source 12 and/or tool system 14. 
0014 Tool system 14 may include linkage acted on by 
hydraulic cylinders to move a tool 18. Specifically, tool sys 
tem 14 may include a boom 20 that is vertically pivotal about 
a horizontal axis 21 (as viewed in FIG. 1) by a pair of adjacent, 
double-acting, hydraulic cylinders 22, and a stick 24 that is 
vertically pivotal about a horizontal axis 26 by a single, 
double-acting, hydraulic cylinder 28. Tool system 14 may 
further include a single, double-acting, hydraulic cylinder 30 
that is connected to vertically pivot tool 18 about a horizontal 
axis 32. In one embodiment, hydraulic cylinder 30 may be 
connected at a head-end to a base portion of Stick 24, and to 
tool 18 at an opposing rod-end by way of a power link 31. 
Boom 20 may be pivotally connected to a frame 33 of 
machine 10. Stick 24 may pivotally connect boom 20 to tool 
18. It should be noted that other configurations of tool system 
14 may also be possible. 
0015 Numerous different tools 18 may be attachable to a 
single machine 10 and controllable via operator station 16. 
Each tool 18 may include a device used to perform a particu 
lar task Such as, for example, a bucket, a fork arrangement, a 
blade, a grapple, or any other task-performing device. 
Although connected in the embodiment of FIG. 1 to pivot 
relative to machine 10, tool 18 may additionally rotate, slide, 
Swing, lift, or move in any other manner known in the art. Tool 
18 may include fore- and aft-located tool pins 34, 36 (only pin 
34 shown in FIG. 1) that facilitate connection to tool system 
14. Tool pins 34, 36 may be joined at their ends by a pair of 
spaced apart tool brackets 38, 39 that are welded to an exter 
nal surface of tool 18. 
0016. A tool coupler 40 may be located to facilitate a quick 
connection between the linkage of tool system 14 and tool 18. 
As shown in FIGS. 2 and 3, tool coupler 40 may include a 
frame 42 having spaced-apart, parallel side plates 44 (one 
removed from FIG. 2 for clarity) that are interconnected at 
one end by a cross-plate 46 and at an opposing end by a 
cross-brace 47. Side plates 44 may each include two spaced 
apart pin openings 48, and corresponding collars 50 provided 
adjacent to each pin opening 48. Pin openings 48 in one side 
plate 44 may be substantially aligned with pin openings 48 in 
the opposing side plate 44. Such that a first Stick pin 52 of stick 
24 and a second stick pin 54 of power link 31 may pass 
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therethrough and be retained by side plates 44. In this manner, 
extension and retraction of hydraulic cylinder 30, acting 
through power link31 and stick pin 54, may function to pivot 
tool coupler 40 about stick pin 52 in multiple directions. 
0017 Tool coupler 40 may be detachably connected to 
tool 18 at a side that is somewhat opposite the connection with 
stick 24 and power link 31. In the exemplary embodiment, 
each side plate 44 may include a rear-located, rear-facing 
hook 56 and a front-located, bottom-facing notch 58. Hook 56 
and notch 58 may be fixedly connected to side plates 44 of 
frame 42. For the purposes of this disclosure the phrase fix 
edly connected may include bolted to, welded to, integrally 
formed with or otherwise rigidly adjoined to. Hook 56 and 
notch 58 may be configured to receive tool pins 34 and 36 in 
first and second generally-orthogonal directions represented 
by arrows 60 and 62, respectively. For example, tool coupler 
40 may first be positioned such that hook 56 receives tool pin 
34 in the direction of arrow 60, and then hydraulic cylinder 30 
(referring to FIG.1) may be extended to rotate tool coupler 40 
in a clockwise direction (as viewed in FIG. 2) about tool pin 
36 until notch 58 receives tool pin 36 in the direction of arrow 
62. 

0018 Tool coupler 40 may be provided with a locking 
system 64 configured to bias first and/or second tool pins 34. 
36 into hooks 56 and notches 58 of side plates 44, thereby 
locking tool 18 to tool coupler 40. Locking system 64 may 
include any number of interconnected and movable compo 
nents. For example, locking system 64 may include a wedge 
66 that is slidingly disposed within slots 68 of each side plate 
44, and a hydraulic actuator 70 configured to move wedge 66 
in a direction represented by an arrow 72. As hydraulic actua 
tor 70 extends, wedge 66 may be forced toward and under tool 
pin 36, thereby causing a tapered end 74 of wedge 66 to 
engage tool pin 36. As wedge 66 is moved further toward tool 
pin 36, the inclined surface attapered end 74 may bias tool pin 
36 into notch 58 and against edges of side plates 44, thereby 
inhibiting reverse movement of tool pin 36 out of notch 58. 
The extended position of hydraulic actuator 70 and wedge 66 
is shown in FIG. 2. The retracted position of hydraulic actua 
tor 70 and wedge 66 is shown in FIG. 3. 
0019 Hydraulic actuator 70, in the disclosed exemplary 
embodiment, includes a hydraulic cylinder 71 having a head 
end 78 and a rod-end 80. Head-end 78 may be connected to a 
pair of rocker assemblies 82. Rocker assemblies 82 may be 
generally V-shaped, each having a vertex and opposing first 
and second tip ends. The first tip end of each rocker assembly 
82 may be pivotally connected to side plates 44 by way of a 
pin 86. Head end 78 of hydraulic cylinder 71 may be pivotally 
connected to the vertex of rocker assemblies 82 via a pin 84. 
Rod-end 80 of hydraulic cylinder may be pivotally connected 
to wedge 66 via another pin 88. 
0020 First and second latches 90.92 may be associated 
with locking system 64 and function as anti-release mecha 
nisms that inhibit undesired release of tool 18 from tool 
coupler 40. First latch 90 may be configured to lock tool pin 
34 in place, and be pivotally connected to the second tip ends 
of rocker assemblies 82 generally opposite the pivotal con 
nection of rocker assemblies 82 to side plates 44. A movable 
pivot pin 94 may connect first latch 90 to rocker assemblies 
82, while a fixed pivot pin 96 may connect first latch90 to side 
plates 44. As hydraulic cylinder 71 extends, head-end 78 may 
push the vertex of rocker assemblies 82 to pivot in a counter 
clockwise direction (as viewed in FIG. 2) about pivot pin 86, 
thereby moving pivot pin 94 and the distal tip of first latch90 
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toward tool pin 34. As the distal tip of first latch 90 is moved 
downward by rocker assemblies 82 (relative to the orientation 
of FIG. 2), first latch 90 may rotate about fixed pivot pin 96 in 
a clockwise direction, thereby moving into a locked position 
and blocking a release path of tool pin 34 (i.e., blocking 
movement of tool pin 34 in opposition to arrow 60). When 
first latch90 is in the locked position (shown in FIG.2), a base 
end of first latch 90 at fixed pivot pin 96 may engage cross 
brace 47 such that cross-brace 47 functions as an ends stop 
that inhibits further movement of first latch 90 in the clock 
wise direction. Movable pivot pin 94 may be located between 
fixed pivot pin 96 and tool pin 34, when first latch90 is in the 
locked position. A retraction of hydraulic cylinder 71 may 
function to pivot first latch90 in a counterclockwise direction 
out of the release path of tool pin 34 (shown in FIG. 3). 
0021 Second latch 92 may be associated with locking of 
tool pin 36, and have a base end 98 pivotally connected to 
wedge 66 and to hydraulic cylinder 71 at pin 88. Second latch 
92 may be generally hook-shaped, and have a distal end 100 
located opposite base end 98. Distal end 100 may extend 
downward toward tool pin 36 from a transverse middle por 
tion 102 that connects base end 98 to distal end 100. In this 
configuration, as hydraulic cylinder 71 extends, rod-end 80 
may push second latch 92 over the top of tool pin 36 until 
distal end 100 moves past a center of tool pin 36. Once distal 
end 100 moves past the center of tool pin 36, a biasing device 
104 (e.g., a coil or torsion spring associated with pin 88) may 
bias distal end 100 downward at a far side of tool pin 36 until 
middle portion 102 rests on tool pin 36. At this location 
(shown in FIG. 2), second latch92, together with wedge 66, 
may substantially encircle tool pin 36, thereby inhibiting 
undesired separation of wedge 66 from tool pin 36. 
(0022. Distal end 100 of second latch 92 may have an 
internal Surface 106 that is oriented at an oblique angle C. (i.e., 
oblique relative to a movement of wedge 66 in the direction of 
arrow 72) designed to facilitate intentional unlocking of tool 
pin 36. In one embodiment, C. may be an internal angle having 
a value in the range of about 95-115°. With this design, as 
hydraulic cylinder 71 retracts, tool pin 36 may engage inter 
nal surface 106 and the incline thereof may cause distal end 
100 to slide upwards and over the top of tool pin 36, thereby 
allowing separation of wedge 66 from tool pin 36. Spring 104 
may be designed Such that, during non-digging movements of 
tool 18 and during failure conditions (e.g., when no or little 
pressure is maintained within hydraulic cylinder 71), unin 
tended forces of tool pin 36 exerted on internal surface 106 
will be insufficient to overcome the bias of spring 104, yet the 
intentional force of hydraulic cylinder 71 may cause distal 
end 100 to lift over the top of tool pin 36. In one embodiment, 
the constant of spring 104 may be about 150-250 lb/in. 
0023 Second latch92 may have a hardness about the same 
as a hardness of tool pin 36 to inhibit deformation forming in 
second latch 92 due to engagement with tool pin 36. In one 
embodiment, the hardness of tool pin 36 and second latch 92 
may be about Rockwell 35-37C. Deformations within second 
latch 92 could increase a difficulty of sliding second latch 92 
over tool pin 36 with hydraulic cylinder 71. 
0024. A full retraction of hydraulic cylinder 71 may result 
in complete removal of wedge 66 and second latch 92 from 
the release path of tool pin 36. In particular, as hydraulic 
cylinder 71 is retracted, a collar 107 of hydraulic cylinder 71 
may engage a protrusion 108 at base end 98 of second latch 
92. Protrusion 108 may act as a pivotable arm in this situation, 
generating a counterclockwise moment on second latch 92 
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(as viewed in FIGS. 3) that causes distal end 100 to lift up 
above tool pin 36. Second latch 92 may be held in this open 
position as long as hydraulic actuator 70 is retracted, making 
tool coupler 40 ready to receive or release tool pin 36. 
0025. As can be seen from the schematic of FIG. 4, tool 
coupler 40 may be part of a hydraulic system 110 that also 
includes power source 12. Hydraulic system 110 may include 
a primary pump 112 and a secondary pump 114 that are driven 
by power source 12 to draw fluid from a low-pressure reser 
voir 116 and pressurized the fluid for use by the various 
components of machine 10. In the disclosed exemplary 
embodiment, primary pump 112 may be one of two Substan 
tially identical implement pumps (only one shown) that pro 
vide hydraulic cylinders 22, 28, and/or 30 with high-pressur 
ize fluid (e.g., fluid having a pressure of about 5,000-6,000 
psi). In this same embodiment, secondary pump 114 may be 
a pilot pump configured to provide pilot fluid used to move 
various valves of machine 10 (e.g., boom, Stick, and/or bucket 
control valves). Secondary pump 114 may pressurize fluid 
from low-pressure reservoir 116 to a much lower pressure 
than primary pump 112, for example by a factor of about ten. 
That is, secondary pump 114 may pressurize the fluid to about 
500-600 psi. 
0026. Both of primary and secondary pumps 112,114 may 
be variable-displacement, piston-type pumps that are driven 
by power source 12. Primary and secondary pumps 112, 114 
may be drivably connected to power source 12 by, for 
example, a countershaft, a belt (not shown), an electrical 
circuit (not shown), or in another suitable manner. One or 
more check valves (not shown) may be disposed within dis 
charge passages 118, 120 of primary and secondary pumps 
112, 114, respectively, to provide for unidirectional flows of 
fluid through the pumps. It is contemplated, that primary 
and/or secondary pumps 112, 114 may alternatively be rotary 
types of pumps and/or have fixed displacements, if desired. 
0027 Hydraulic system 110 may also include valves used 

to control the flows of pressurized fluid from primary and 
secondary pumps 112, 114 to hydraulic cylinder 71 within 
tool coupler 40. For example, hydraulic system 110 may 
include a shuttle valve 122, a control valve 124, and a check 
valve 126 disposed in series between hydraulic cylinder 71 
and primary and secondary pumps 112, 114. It should be 
noted that additional valves may be included within hydraulic 
system 110, if desired. 
0028 Shuttle valve 122 may be configured to selectively 
connect a higher-pressure fluid from primary and secondary 
pumps 112, 114 with control valve 124. For example, when 
the fluid being discharged from primary pump 112 has a 
pressure higher than a pressure of fluid being discharged from 
secondary pump 114, shuttle valve 122 may move to a first 
position (shown in FIG. 4) and connect discharge passage 118 
with control valve 124. Similarly, when the fluid being dis 
charged from secondary pump 114 has a pressure higher than 
a pressure of fluid being discharged from primary pump 112, 
shuttle valve 122 may move to a second position (shown in 
FIG.5) and connect discharge passage 120 with control valve 
124. The pressure of fluid from primary pump 112 may gen 
erally be much higher than the pressure of fluid from second 
ary pump 114 any time a hydraulic cylinder (e.g., one or more 
of hydraulic cylinders 22, 28, and 30) that draws fluid from 
primary pump 112 is operational. That is, the displacement of 
primary pump 112 may be controlled at least partially based 
on a demand for fluid by the operational hydraulic cylinders 
and, when the demand is present, primary pump 112 may 
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discharge high-pressure fluid at a corresponding rate (shown 
in FIG. 4). In contrast, when the demand is low (e.g., when 
hydraulic cylinders 22, 28, and/or 30 are idle or inactive), 
primary pump 112 may be destroked and not discharge fluid 
at all (shown in FIG. 5). In this situation, secondary pump 114 
may still be discharging fluid to the various valves of machine 
10. Thus, the pressure of the fluid discharged by secondary 
pump 114 may be high enough to move shuttle valve 122 to 
the second position. It should be noted that, in the disclosed 
embodiment, the higher-pressure fluid from primary pump 
112 (when primary pump 112 is discharging fluid) may be 
required to actuate hydraulic cylinder 71 (e.g., to extend or 
retract hydraulic cylinder 71), but the lower-pressure fluid 
from secondary pump 114 may be sufficient to maintain 
hydraulic cylinder 71 in an actuated position. 
0029 Control valve 124 may receive the pressurized fluid 
from shuttle valve 122 via a supply passage 127 and selec 
tively direct the pressurized fluid to either a head-end cham 
ber 128 of hydraulic cylinder 71 via a head-end passage 130 
(shown in FIG. 4) or to a rod-end chamber 132 via a rod-end 
passage 134 (shown in FIG. 5). At this same time, control 
valve 124 may selectively connect the other of the head- or 
rod-end chambers 128, 132 with low-pressure reservoir 116 
via a drain passage 136. In the disclosed embodiment, control 
valve 124 may be a Solenoid-operated, two-position valve, 
although other types of valves may alternatively be used in 
connection with hydraulic cylinder 71. 
0030 Check valve 126 may be associated with head-end 
chamber 128 and configured to allow fluid to exit head-end 
chamber 128 only when an intentional retraction of hydraulic 
cylinder 71 is desired. In particular, only when a flow of 
high-pressure fluid is directed from rod-end passage 134 to 
check valve 126, will check valve 126 move to allow fluid 
from within head-end chamber 128 to drain through head-end 
passage 130 and control valve 124 to low-pressure reservoir 
116. That is, the high-pressure fluid from rod-end passage 134 
may pass to check valve 126 and function to reduce a pressure 
difference across check valve 126, thereby allowing check 
valve 126 to open. better. Check valve 126 may normally 
allow pressurized fluid to flow from head-end passage 130 
into head-end chamber 128. In this manner, check valve 126 
may act as an additional safety mechanism (i.e., in addition to 
first and second latches 90,92) that inhibits undesired release 
of tool 18 from tool coupler 40 via retraction of hydraulic 
cylinder 71. 

INDUSTRIAL APPLICABILITY 

0031. The presently disclosed tool coupler may be appli 
cable to a variety of machines to increase the functionality of 
the machines. For example, a single excavator may be used 
for moving dirt, rock and other material during the excavation 
operations. And during these operations, different imple 
ments may be required, such as a different size of bucket, an 
impact breaker, or a grapple. The disclosed tool coupler can 
be used to quickly change from one implement to another 
with ease, thus reducing the time during which the machine is 
unavailable for its intended purpose. And because the dis 
closed tool coupler system may be capable of using pressur 
ized fluid from a primary implement pump or from a pilot 
pump, it may be possible to use the particular pump that 
consumes the least amount of energy. 
0032. In operation, tool coupler 40 may first be attached to 
stick 24 of machine 10 (referring to FIG. 1). To achieve this 
attachment, an end of stick 24 and an end of power link 31 
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may be maneuvered between side plates 44 and into align 
ment with pin openings 48. Stick pins 52 and 54 may then be 
inserted into pin openings 48 to connect Stick 24 and power 
link 31, respectively, to an upper portion of tool coupler 40. 
Locks (e.g., roll pins, cotterpins, or another type of pin orlock 
-not shown) may then be inserted through collars 50 and 
corresponding slots within stick pins 52 and 54, if desired, to 
lock stick pins 52 and 54 in place. In this manner, tool coupler 
40 may be securely attached to an end of stick 24 throughout 
machine operation. 
0033. To attach a tool 18 to tool coupler 40, stick 24 may 
be maneuvered to a position at which tool coupler 40 is 
located above tool 18. Tool coupler 40 may then be oriented 
so that hook 56 is located to receive tool pin 34 (referring to 
FIG. 2). Tool coupler 40 may then be lowered onto tool 18 in 
the direction opposite arrow 60 so that tool pin 34 is seated 
within hook 56. Hydraulic cylinder 30 may next be activated 
to move power link31 and thereby pivot tool coupler 40 about 
tool pin 34 such that notch 58 may be moved over tool pin 36. 
Notch 58 may then be seated onto tool pin 36 via movement 
of tool coupler 40 in a direction opposite arrow 62. 
0034) To lock tool pins 34, 36 within tool coupler 40, 
control valve 124 (referring to FIG. 3) may be moved to fill 
head-end chamber 128 with pressurized fluid while simulta 
neously draining rod-end chamber 132 (shown in FIG. 4), 
thereby extending hydraulic cylinder 71. As described above, 
the extension of hydraulic cylinder 71 may pivot rocker 
assemblies 82 in the counterclockwise direction about pin 86 
(referring to the perspective of FIG. 2). This pivoting may 
cause first latch 90 to rotate about fixed pivot pin 96 in the 
clockwise direction and move into the release path of tool pin 
34, thereby blocking tool pin 34 from retraction out of hook 
56. Further extension of hydraulic cylinder 71 may function 
to slide wedge 66 under tool pin 36, thereby forcing tool pin 
36 against side plates 44. As wedge 66 moves under tool pin 
36, second latch92 may be pushed over the top of tool pin 36 
and fall into place on an outside of tool pin 36, thereby 
inhibiting movement of wedge 66 away from tool pin 36 
(even if unintentional retraction of hydraulic cylinder 71 were 
to be facilitated). It should be noted that, although the exten 
sion of hydraulic cylinder 71 is described above as first caus 
ing latch 90 to rotate into the release path of tool pin 34 and 
then wedge 66 to slide undertoo pin 36, it is contemplated that 
this order may be reversed or that the operations may be 
performed simultaneously, if desired. It is further contem 
plated that the order of these operations may change over time 
through use of tool coupler 40. 
0035. From the locked state described above and shown in 
FIG. 2, tool 18 may only be removed from tool coupler 40 by 
intentional retraction of hydraulic cylinder 71. In particular, 
to initiate decoupling of tool 18, control valve 124 may move 
to direct pressurized fluid into rod-end chamber 132. The 
high-pressure fluid entering rod-end chamber 132 may act on 
check valve 128 to move it to its flow-passing position, 
thereby allowing the fluid within head-end chamber 128 to 
drain through control valve 124 to low-pressure reservoir 
116. The pressurized fluid entering rod-end chamber 132, 
combined with the draining of fluid from head-end chamber 
128, may cause hydraulic cylinder 71 to retract and pivot 
rocker assemblies 82 in the clockwise direction about pin 86 
(with respect to the view of FIGS. 2 and 3). This pivoting may 
cause first latch 90 to rotate about fixed pivot pin 96 in the 
counterclockwise direction and move out of the release path 
of tool pin 34. The retraction of hydraulic cylinder 71 may 
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also cause second latch92 to rise up and over tool pin 36 and 
wedge 66 to simultaneously move out from under tool pin 36, 
thereby releasing tool pin 36. This unlocked state is shown in 
FIG. 3. Hydraulic cylinder 30 may then be retracted to move 
notch 58 off of tool pin 36 and pivot tool coupler 40 about tool 
pin 34. Hook 56 may then be pulled off of tool pin 36, thereby 
disengaging tool coupler 40 from tool 18. 
0036. During operation of machine 10, hydraulic cylinder 
71 of tool coupler 40 may be provided with pressurized fluid 
from either of primary pump 112 or secondary pump 114. 
Specifically, any time primary pump 112 is already pressur 
izing fluid for use by hydraulic cylinders 22, 28.30 or by other 
systems or actuators of machine 10, the pressure of fluid 
discharged from primary pump 112 may be sufficient to move 
shuttle valve 122 to its first position. In this position, fluid 
having a pressure of about 5,000-6,000 psi may be directed 
from primary pump 112 through control valve 124 to hydrau 
lic cylinder 71 for use in moving hydraulic cylinder 71 
between the locked and unlocked positions described above. 
And when the demand for fluid from hydraulic cylinders 22, 
28, 30 or the other systems or actuators of machine 10 is low 
(and movement of hydraulic cylinder 71 is not required), 
primary pump 112 may be selectively destroked to reduce a 
power consumption of machine 10. During this time, when 
primary pump 112 is discharging little (if any) fluid, and the 
pressure thereof is relatively low, shuttle valve 122 may be 
moved to its second position (shown in FIG. 3) to supply 
hydraulic cylinder 71 with fluid pressurized to about 500-600 
psi via control valve 124. Although the pressure of this fluid 
may be insufficient to move hydraulic cylinder 71 from the 
locked to the unlocked position, or vice versa, the pressure 
may still be sufficient to maintain hydraulic cylinder 71 
securely in the locked position. That is, the pressurized fluid 
from secondary pump 114 may be sufficient to maintain 
locked engagement of tool 18 with tool coupler 40 of machine 
10. Because tool coupler 40 may be selectively provided with 
pressurized fluid from two different sources, the efficiency of 
machine 10 may be improved. 
0037. It will be apparent to those skilled in the art that 
various modifications and variations can be made to the tool 
coupler system of the present disclosure without departing 
from the scope of the disclosure. Other embodiments will be 
apparent to those skilled in the art from consideration of the 
specification and practice of the tool coupler system disclosed 
herein. It is intended that the specification and examples be 
considered as exemplary only, with a true scope of the dis 
closure being indicated by the following claims and their 
equivalent. 
What is claimed is: 
1. A tool coupler system for a machine, comprising: 
a tool coupler having a hydraulic actuator configured to 

Selectively lock a tool to a machine; 
a first hydraulic pump configured to generate a first flow of 

pressurized fluid; 
a second hydraulic pump configured to generate a second 

flow of pressurized fluid; and 
a valve configured to selectively direct the first or second 

flows of pressurized fluid to the hydraulic actuator of the 
tool coupler. 

2. The tool coupler system of claim 1, wherein the valve is 
a shuttle valve configured to direct a higher-pressure one of 
the first or second flows of pressurized fluid to the hydraulic 
actuator of the tool coupler. 
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3. The tool coupler system of claim 1, wherein both the first 
and second pumps are variable displacement pumps. 

4. The tool coupler system of claim3, wherein both the first 
and second pumps are driven by an engine of the machine. 

5. The tool coupler system of claim 1, wherein the first 
hydraulic pump is an implement pump of the machine that 
Supplies fluid to at least one other hydraulic actuator. 

6. The tool coupler system of claim 5, wherein a pressure of 
the first flow of pressurized fluid is driven by a demand for 
pressurized fluid from the at least one other hydraulic actua 
tOr. 

7. The tool coupler system of claim 6, wherein the valve 
directs the second flow of pressurized fluid to the hydraulic 
actuator of the tool coupler only when the at least one other 
hydraulic actuator is idle. 

8. The tool coupler system of claim 7, wherein the first 
hydraulic pump is destroked to a neutral position when the at 
least one other hydraulic actuator is idle. 

9. The tool coupler system of claim 7, wherein the second 
hydraulic pump is a pilot pump configured to Supply pilot 
fluid to move at least one valve of the machine. 

10. The tool coupler system of claim 9, wherein the first 
flow of pressurized fluid has a pressure about 10 times a 
pressure of the second flow of pressurized fluid when both the 
first and second pumps are pressurizing fluid. 

11. The tool coupler system of claim 1, wherein: 
the valve is a first valve; and 
the tool coupler system further includes a second valve 

configured to control a flow direction of pressurized 
fluid through the hydraulic actuator of the tool coupler. 

12. The tool coupler system of claim 1, wherein: 
the tool coupler further includes: 

a coupler frame; 
a hook configured to receive a first pin of the tool; and 
a wedge; 

the first flow of pressurized fluid is used to by the hydraulic 
actuator to move the wedge away from the hook and bias 
a second pin of the tool against the coupler frame; and 

the second flow of pressurized fluid is used only to main 
tain the wedge away from the hook. 

13. The tool coupler of claim 12, further including a check 
valve configured to maintain fluid having a pressure about the 
same as the first flow of pressurized fluid within the hydraulic 
actuator even when the second flow of pressurized fluid is 
being directed to the hydraulic actuator. 
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14. A method of mechanically coupling a tool with linkage 
of a machine, comprising: 

generating a first flow of pressurized fluid with a first 
onboard pump; 

generating a second flow of pressurized fluid with a second 
onboard pump; and 

selectively directing the first or second flows of pressurized 
fluid to a coupler actuator to lock the tool with the 
linkage. 

15. The method of claim 14, wherein selectively directing 
the first or second flows of pressurized fluid to the coupler 
actuator includes directing the first or second flows of pres 
surized fluid to the coupler actuator based on pressures of the 
first or second flows of pressurized fluid. 

16. The method of claim 15, wherein directing the first or 
second flows of pressurized fluid to the coupler actuator based 
on pressures of the first or second flows of pressurized fluid 
includes directing the one of the first or second flows of 
pressurized fluid having the higher pressure to the coupler 
actuatOr. 

17. The method of claim 16, wherein when both the first 
and second pumps are actively pumping fluid, the first flow of 
pressurized fluid has a pressure about 10 times higher than a 
pressure of the second flow of pressurized fluid. 

18. The method of claim 17, further including: 
directing the first flow of pressurized fluid to at least one 

other actuator configured to move the linkage; and 
directing the second flow of pressurized fluid to move a 

valve. 

19. The method of claim 14, wherein selectively directing 
the first or second flows of pressurized fluid to the coupler 
actuator includes: 

directing the first flow of pressurized fluid to the coupler 
actuator to move the coupler actuator to a locked posi 
tion; and 

directing the second flow of pressurized fluid to the coupler 
actuator to maintain the coupler actuator in the locked 
position. 

20. The method of claim 14, wherein selectively directing 
the first or second flows of pressurized fluid to the coupler 
actuator includes maintaining constant fluid flow to the cou 
pler actuator during operation of the machine. 
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